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DATA COMMUNICATION EQUIPMENT 




and NCK are not transmitted. 



"t *a (57)Abstract: 

7 PURPOSE: To provide a data communication 

equipment having masterslave constitution capable of 
preventing the other transmission from being 
interrupted when a noise is generated especially in a 
non-signal section. 

CONSTITUTION: Plural slave stations 12 is 
connected to one master station through transmission 
lines 13 and a signal of a prescribed format consisting 
of SOF, plural basic data blocks, ED, ACK, NCK, and 
EOF areas is transmitted from the master station. Each 
slave station 12 is provided with a format checking 
circuit 22 and error checking circuits 23, 24 and the 
gates of respective AND circuits 26, 27 are opened by 
'H' signals outputted from these checking circuits 22 
to 24 to transmit AKC from a timing signal generating 
circuit 25. When an output from the circuit 22 is 'FT 
and an 'L' output is obtained from the circuit 26, NCK 
is transmitted from an AND circuit 28, and when the 
abnormality of the format is confirmed, both ACK 



DETAILED DESCRIPTION 

[0001] 

[Industrial Application]The master station which consists of a central control unit the information, 
including the driving command of various actuators, a sensor signal, switch information, etc., that this 
invention is equipped, for example in vehicles, such as a car, The multiplexer of the master slave 
composition transmitted and received among two or more slave stations set as each drive or a sensor 
pan respectively corresponding to a switch etc. is started. 

Transmission and reception of the sending signal of a transmission section and a receive section are 
especially related with the data communication unit which is made to be performed efficiently. 

[0002] 

[Description of the Prior Art]In the transmission and reception system of data, the means of 
communication which was made to perform transfer of data is known, receiving the response from the 
receiver to each send data transmitted to the transmitter side from this transmitter, when transmitting 
data towards a receiver from a transmitter. In this case, although reception of the data signal from a 
transmitter is checked in a receiver end and a predetermined response is transmitted towards a 
transmitter, as a means of such a response, the data communication method indicated by JP,60- 
23 63 3 7, A, for example is known. That is, he sets the field for a response as the portion of the last of 
send data, and is trying to return a positive acknowledge (ACK) or a negative acknowledge (NCK) to 
the transmitter side from a receiver end in this data communication method using this response field. 
[0003]If the bosh company of Germany proposes and it is in CAN (Controller Area Network), When 
an error occurs in the data signal transmitted to a receiver end from the transmitter side, he is trying to 
transmit a frame for exclusive use to the transmitter side in a receiver end at the time of an error. 
[0004]And the conditions which generate a negative acknowledge in the data communication method 
of above-mentioned JP,60-236337,A, and an error frame generates in CAN are the cases where an 
error is detected to the data signal received in the receiver. For example, an error frame is transmitted 
when one or more of a bit error, a staph error, a CRC error, a form error, ACK errors, etc. occur in 



CAN. 

[0005]However, the error detected in such a receiver end, If it is when it generates easily, a noise 
occurs, for example during transmission of data and it transmits a negative acknowledge and an error 
frame by a noise, the data frame is only destroyed and there is little influence on other 
communications. However, when a noise occurs during the non-signal period generally called an idle 
and this noise is received in a receiver, erroneous recognition of this noise may be carried out to the 
head of a frame. When erroneous recognition of the noise is carried out to the head of a frame, return 
of a negative acknowledge or an error frame certainly comes to be performed, and the data 
transmission from other transmitters is forbidden between more than the time of one-frame length after 
generating of the noise. Even if it transmits a signal to a transmission line in other transmitters, the 
send data comes to be destroyed by existence of a negative acknowledge or an error frame, and 
remarkable. aggravation is imitated to transmission efficiency by it, and it is **. 
[0006] 

[Problem to be solved by the invention]In a case as this invention was made in view of the above 
points and the noise occurred during especially the non-signal period, As the transmission from other 
transmitters is not checked and a transmission line can use efficiently, it is going to set in vehicles with 
a high rate of generating of a noise, and it is going to provide the data communication unit the 
multiplex communication network of master slave composition enabled it to constitute effectively. 
[0007] 

[Means for solving problem]In the communication network which the data communication unit 
concerning this invention sends out the sending signal of the format defined in the transmitting means 
to a transmission line, and received the sending signal from a transmitting means in the reception 
means, The format verifying means which checks the format of the sending signal transmitted in the 
transmission line, The error verifying means which detects a signal error from the sending signal 
similarly transmitted in the transmission line, The positive-acknowledge delivery means which sends 
out a positive acknowledge to said transmission line in the state where it is checked by said format 
verifying means that a format is normal, and an error generation is not checked by said error verifying 
means, It is checked by said format verifying means that a format is normal, and where an error 
generation is checked by said error verifying means, it is constituted including the negative- 
acknowledge delivery means which sends out a negative acknowledge to said transmission line, When 
the abnormalities of a format are checked by a format verifying means, neither said positive 
acknowledge nor a negative acknowledge is sent out, and it is making. 
[0008] 

[Function]For example, many of noises generated in vehicles are the things of pulse nature, such as 
serge. 

Therefore, it is rare to continue generating during the transmission period of the data frame 
transmitted. 

The message which noted this point and received at the time of the error detection by the side of a 
reception means distinguishes [ what was transmitted from the transmitting means, and ] whether 
erroneous recognition is carried out by the noise. And where it is judged that abnormalities do not 
exist in a reception format, when an error is detected, When the negative acknowledge was generated, 
and a reception format is normal and is judged to be the erroneous recognition by a noise, transmission 
efficiency is made to be secured, as neither a positive acknowledge nor a negative acknowledge is 
performed and destruction of other messages is not performed. 

[0009]The noise frequently generated in vehicles is based on the fly back pulse etc. which ignition 
noise, a motor, a solenoid, etc. generate, and is generated sporadically in many cases. Therefore, the 
big point of difference in the transmission line of the case where a noise occurs during message 
transmission, and the case where a noise emits during transmission is whether the thing near the 
defined frame format was transmitted. For this reason, a portion with a format characteristic in the 
signal received by the reception means, For example, SOF (Start Of Frame) EOD (End Of Data), It 
can be identified by judgment whether the mark for taking message length (length from SOF to EOD) 
and a bit synchronization is carrying out predetermined wave shape whether the transmitted format is 
normal, and this discernment is performed by the format verifying means. 
[00 10] When erroneous recognition of the transmission start is carried out by the noise mainly 
generated during no transmitting and the format verifying means has recognized it as noise generating 
at the time of no transmitting in a reception means by the time for this reason, it is keeping that the 



negative acknowledge from a reception means destroys other messages from transmitting a negative 
acknowledge. Thus, aggravation of transmission efficiency can control effectively under noisy 
environment by certainly not returning a negative acknowledge, if an error occurs, but returning a 
negative acknowledge, when recognized as the form which was the Lord of the format at least being 
normal. 
[0011] 

[Working example] Hereafter, one embodiment of this invention is described with reference to 
Drawings. Drawing 1 is what shows the composition of the communication network carried, for 
example in vehicles, The one master station 1 1 set up corresponding to a central electronic control unit 
etc., A motor, a solenoid, and two or more slave stations 121 further set up corresponding to each of 
load factors, such as a sensor and a switch, 1 22 having - the master station 1 1 , each slave station 121, 
122, and - it is connected by the transmission line 13 where each is common, and constitute the 
network of master (master station) slave (slave station) composition. 

[0012]The master station 11 is provided with the protocol control part 1 1 1, the receive section 112, 
and the transmission section 113, and the protocol control part 1 1 1 made it the crystal oscillating clock 
source, for example, it is constituted by the microprocessor. The receive section 1 12 is constituted by 
comparator Col in comparison with the reference voltage which carried out the partial pressure of the 
potential of the transmission line 13 by the resistance Rl and R2, and the transmission section 1 13 is 
constituted by the driver in which a three state output is possible using a transistor. 
[00 13] So that the slave station 121, 122, and - may be represented with the slave station 121, for 
example and it may be shown, The receive section 1212 constituted from the protocol control part 
1211 with the input/output port of commo data, potential of the transmission line 13, the resistance R2, 
and R4 by comparator Co2 in comparison with the reference potential which carried out the partial 
pressure, It is constituted including the transistor 1213 for a communication output, and the load factor 
which is the external actuator 141 is driven with the transistor 1214 controlled by the output from the 
protocol control part 121 1 . It is inputted into the protocol control part 1211, send data is created, and 
the detection information from the load factor of a sensor or the switch 142 controls the transistor 
1213 for communication. 

[00 14] Although the other slave stations 122 and - are constituted like this slave station 121, It is 
inputted into the slave station to which characteristic load factors, such as an actuator, a sensor, and a 
switch, are connected, respectively, and these load factors drive by the instructions from each slave 
station, and the information from a sensor, a switch, etc. corresponds, respectively. 
[0015]The receiving circuit 21 to which drawing 2 is what showed the composition of the slave station 
12 (121, 122, --) still in detail, and the output from party RETACol is supplied, When it is mainly 
constituted by the shift register and an error does not exist, received data are incorporated into a 
buffer, and a signal is outputted to the transistor 1214 grade which drives the external actuator 141 etc. 
The output signal from comparator Col is supplied to the format confirmation circuit 22, the error 
check code confirmation circuit 23, the bit error confirmation circuit 24, and also the timing signal 
generating circuit 25 which detect a format error further. 

[0016]Here, the error check code confirmation circuit 23 is checking generating of transformation of 
received data. It is what is checking for every bit whether the bit error confirmation circuit 24 is the 
length was checking the mark form received data were decided to be, or each bit length was decided to 
be, Although the timing signal generating circuit 25 has managed the operation timing of various 
internal circuits, in this figure, only the output of NCK for ACK for a positive acknowledge and a 
negative acknowledge is shown for the facilities of explanation. 

[00 17] and the format confirmation circuit 22 and the error check code confirmation circuit 23 - 
further -- the bit error confirmation circuit 24 -- the acknowledge signal from each is supplied to AND 
circuit 26 of 3 inputs, and the output signal from this AND circuit 26 is supplied to the receiving 
circuit 21 as a reception command signal. Mark ACK outputted from the timing signal generating 
circuit 25, With the output from AND circuit 26, AND circuit 27, it inputs, the mark NCK from the 
timing generating circuit 25 is inputted into AND circuit 28 with the output from the format 
confirmation circuit 22, and the output from AND circuit 26 is further inputted into this AND circuit 
28 by negative logic. 

[0018]The information from the load factor of the switch 142 etc. which are set as the exterior of this 
slave station 12 is inputted into the sending circuit 29, This sending circuit 29 is driven with the timing 
signal from the timing signal generating circuit 25, and outputs the input from the external load 



element of the switch 142 etc. in a predetermined format. The output signal from this transmission 
section 1 13 controls the transistor which constitutes the transmission section 1 13 via OR circuit 30, 
and the output signal from AND circuits 27 and 28 is further supplied to OR circuit 30. 
[001 9] Drawing 3 shows the example of the frame format for explaining the format confirmation 
circuit 22, and this frame starts with SOF first. And DO - D3, 4 bits of low ranks of data following this 
SOF, The basic block 1 which consists of a 1-bit reversal mark which reversed the bit D3 for taking a 
bit synchronization is set up, and the basic block 2 set to D4 - D7 from the 1-bit reversal mark which 
reversed the bit D7 for taking a bit synchronization top 4 more bits continues. And the basic block 3 
further set to 4 bits of error check code Po of a data division - P3 from the 1-bit reversal mark which 
reversed the bit P3 for taking a bit synchronization continues, and this reversal mark makes the mark 
EOD which shows the end of data serve a double purpose. The field for ACK and NCK is set to after 
that, and EOF which shows the end of a frame is set to it at the end. 

[00201 Drawing 4 shows the concrete example of composition of the format confirmation circuit 22 at 
the time of using a frame format for this appearance, and is constituted by the shift register 40 which 
has a memory step which memorizes SOF with each bit of the basic blocks 1-3 of the frame format of 
drawing 3 . 

[0021]The bit held at each stage at the time of an error check as shown by a diagram is stored in each 
stage of this shift register 40. And the output from the stage which memorized the bit D3 and its 
reversal mark of this shift register 40 is inputted into the exclusive "or" circuit 41. The output from the 
stage which memorized the bit D7 and its reversal mark is what is constituted so that it may input into 
the exclusive "or" circuit 42 and the bit P3 and the input data which continues after that may be further 
inputted into the exclusive "or" circuit 43, these exclusive "or" circuits 41-43 - the output from each is 
inputted into AND circuit 44. 

[0022] A format acknowledge signal is outputted, when a frame format is normal, the output of high 
level (H) is obtained, and when a format has abnormalities, the output of a low level (L) is obtained 
from this AND circuit 44. 

[0023]The operation in the multiplexer as which the master/slave mode constituted by this appearance 
is adopted is explained using drawing 5 . First, it is what sends out a data signal according to a format 
as shown by drawing 3 t o the transmission line 13 in the master station 11, When it outputs to the 
mark EOD which shows the end of data from the master station 1 1, data is stored in a situation as 
shown in the shift register in the receiving circuit 21 of each slave station 12 by drawing 4 . Here, the 
bit of the last of the mark SOF which shows a frame start is H level, and the feature of the format 
shown by drawing 3 is that the inversion signal for bit synchronization adjustment is contained every 5 
bits of a data area. 

[0024]In the multiplexer of such master/slave mode, when communication is performed normally, the 
signal wave form sent out to the transmission line 13 as (A) of drawing 5 shows is set up. Namely, in 
the format confirmation circuit 22 as shown by drawing 4 , the basic blocks 1-3 - each inversion signal 
is checked in the exclusive "or" circuits 41-43, and if normal, the output of these exclusive "or" 
circuits 41-43 will serve as H level, an output serves as H level in AND circuit 44, and it is considered 
as H level with which a format acknowledge signal displays normalcy. In this state, it is considered as 
H level in which a normal thing is shown, the output of AND circuit 26 is used as H level, and other 
confirmation circuits 23 and 24 send out positive-acknowledge ACK via AND circuit 27 and OR 
circuit 30. 

[0025]Next, when a noise occurs during the format of a transmitted wave form as (B) of drawing 5 
shows, and transformation occurs to transmission data, the output signal from the format confirmation 
circuit 22 shows H level, but. The output of the error check code confirmation circuit 23 or the bit 
error confirmation circuit 23 shows L level, and takes out the decision output of abnormalities. For this 
reason, the output of AND circuit 26 is used as L level, and an ACK signal is not outputted from AND 
circuit 27. However, since the output of AND circuit 26 is L level and the output of the format 
confirmation circuit 22 is H level, the negative acknowledge NCK is sent out via AND circuit 28. 
[0026] And if a noise occurs in the idle period (at the time of a non-signal) before a frame format as 
(C) of drawing 5 shows, abnormalities will be detected in the format confirmation circuit 22, and let 
the output from this circuit 22 be L level. Therefore, since the output of AND circuit 26 is used as L 
level, and the output of AND circuit 27 is used as L level and the output of the format confirmation 
circuit 22 is L level, The output of AND circuit 28 comes to be used as L level, and a negative 
acknowledge (NCK) is not sent out with a normal response (ACK). 



[0027] 

[Effect of the Invention] According to the data communication unit applied to this invention as 
mentioned above, except when the transmitting side transmits a message, even if a noise may occur, a 
negative acknowledge (NCK) is not sent out to a transmission line. And even if sending out of a 
normal message is performed immediately after a noise occurs, the message is not destroyed, and there 
is no aggravation of the transmission efficiency accompanying message destruction, therefore the 
influence by generating of a noise is suppressed to the minimum. 

[0028]However, when a noise occurs in the characterizing portion of a format, etc., a negative 
acknowledge may not be transmitted even if it is a noise under data transmission. However, if it is in 
such a case, a positive acknowledge is not certainly sent out, either, and that unusual judgment [ in / 
therefore / a slave station ] it is unusual or according to noise generating cannot be performed, but the 
check of the data from the transmitting side not having been transmitted normally can be performed. It 
is not necessary to necessarily check for every transmission, and about failure of a slave station, since 
it is judged in many cases after a some times check is carried out, unless a noise generation cycle and a 
transmission period are thoroughly in agreement, failure of a slave station can be judged. 



DESCRIPTION OF THE DRAWINGS 

[Drawing l] The block diagram explaining the network of master slave composition for explaining the 
data communication unit concerning one embodiment of this invention. 
[Drawing 21 The figure explaining the composition of the slave station in the above-mentioned 
network composition. 

[Drawing 31 The figure explaining the composition of the frame format sent out to a transmission line. 
[Drawing 4] The figure showing the example of composition of the format confirmation circuit 
constituted corresponding to the above-mentioned frame format. 

[Drawing 51 The signal waveform diagram for explaining operation of the data communication unit 
concerning the above-mentioned embodiment is shown, and, as for (A), the noise under data 
communications shows [ as for (B) ] the time of noise generating at the time of no transmitting further 
at the time of generating at the time of normal, as for (C). 

[Explanations of letters or numerals] 

1 1 ~ A master station and 1 1 1 ~ A protocol control part and 1 1 2 ~ A receiving circuit and 1 1 3 - 
Transmission section, 12, 121, 122, ~ slave station, 21 [ - A bit error confirmation circuit 25 / - A 
timing signal generating circuit, 26-28 / ~ An AND circuit, 29 / ~ A sending circuit, 30 / - OR circuit. 
] - A receiving circuit, 22 ~ A format confirmation circuit, 23 ~ An error check code confirmation 
circuit, 24 
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